M uch emphasis has been placed on inquiry-based learning 26 in the teaching of science at both high school and 27 college levels. This Journal has published hundreds of articles 28 describing the challenges and benefits of inquiry-based science 29 education.
1−4 Some of the benefits of inquiry-based laboratories 30 include greater conceptual understanding, improved thinking 31 skills, and improved communication skills. Inquiry-based 32 laboratories are designed to mimic the reasoning skills that 33 form the basis for scientific research. Whereas a handful of high 34 school students may get a taste of original research through 35 participation in science fairs or college-based summer 36 programs, there are very few high schools that offer research 37 programs as part of their official curricula. This article describes 38 how a chemical research program initiated at a public high 39 school has grown to become a vibrant example of inquiry-based 40 education, including educational partnerships spanning the high 41 school−college interface.
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The Advanced Chemical Research course (ACR) at Laguna 43 Beach High School (LBHS) enrolls between 20 and 30 high 44 school seniors each year, engaging these students in authentic 45 research as they pursue long-term experimental projects. The 46 program relies on the collaborative efforts of many university-47 level scientists, some in the local area and some far across the 48 country. In the six years that it has been offered, ACR the intention of teaching advanced topics in chemistry by 63 engaging students in long-term laboratory research projects. 64 The hypothesis was that shifting the advanced chemistry course 69 The ACR course is structured with a complete emphasis on 70 experimental science. In the first semester, students rotate 71 through a series of three six-week training projects designed to 72 introduce key skills and techniques, including organic 73 extraction, chromatography, spectroscopy, catalysis, proton 74 NMR, and protein chemistry. Extensive use is made of Web-75 based instructional videos, both "home-grown" and university 76 created (e.g., the MIT Digital Lab Techniques Manual). Each 77 training project has a clearly defined goal (e.g., the synthesis of 78 a particular ester), but nearly all of the work is unscripted, 79 encouraging students to design their own experiments to 80 accomplish the project objectives. During these unscripted 81 experimental projects, students quickly realize that the key 82 question in science is "How do I know?" instead of "What do I 83 know?" Outlines of the training projects used in the first t1 84 semester of ACR are shown in Table 1 . 85 In the second semester, students are grouped into teams of 86 four. Each student team is presented with an original research 87 project that they investigate for an entire semester. To offer 88 students a wealth of original research projects, the ACR 89 program has enlisted the help of many university-level 90 scientists. An example of the sophisticated science made 91 possible to high school students through partnerships with 92 university scientists is presented below. Initially, the mass spectral data that students collected was 162 useless due to contamination with salt (resulting in a beautiful 163 spectrum of sodium chloride) and with soap (resulting in a 164 spectrum of polyethylene glycol), but with time and patient 165 instruction from Dr. Greaves, meaningful data began to appear. 166 Eventually, the students acquired exciting data showing that 167 TAML-activated hydrogen peroxide rapidly converts ethidium 168 (molar mass = 314 g/mol) into a short-lived intermediate 169 species (m/z 344) that is subsequently converted to a fairly 170 stable molecule with m/z 364. The increase in mass observed 171 during the reaction provided strong evidence for the addition of 172 oxygen atoms (and possible removal of hydrogen atoms) from 173 ethidium molecular structure, consistent with typical oxidations 174 of organic molecules. High-resolution mass spectra suggested a 175 likely molecular formula for the oxidation product 176 (C 20 H 18 N 3 O 4 ), but the mass spectra alone were not sufficient 177 to pin down a specific molecular structure.
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The high school team then focused on the primary goal of 179 the projectto determine whether Fe−TAML-catalyzed 180 oxidation had eliminated the ethidium mutagenic properties. 181 To investigate the biological activity of the oxidation product, 182 the high school team sought the help of a professional biologist. 183 • 74% are planning to major in science or engineering.
304
• 79% report that their ACR experience has increased their 305 interest in science whereas 16% report no real change in 306 interest and 5% report a decrease in interest.
307
• 74% are planning to take chemistry classes in college 308
• 0% reported that they would have preferred an AP Chem engineering field (with 5% still undecided).
318
• 79% of ACR alumni have taken an introductory-level 319 general chemistry course in college.
320
• ACR alumni who took an introductory-level chemistry 321 course, performed admirably, with 50% earning "A" 322 grades, 40% earning "B" grades, and 10% earning "C" 323 grades.
324
• ACR alumni who have taken organic chemistry also 325 performed admirably, with 40% earning "A" grades, 44%
326 earning "B" grades, and 16% earning "C" grades.
327
• 61% of ACR alumni have engaged in or are planning to 328 engage in undergraduate laboratory research.
329
• 80% of ACR graduates rate their ACR experience as 330 highly valuable in preparing them for college work. 
